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Source of material
The compound Srr^RusGaç was prepared by arc-melting of pellets consisting of the elements (all with nominal purities equal or greater than 99.9%) with the ideal composition (2 : 5 :9). The single crystal of Srr^RusGag for the structure determination was isolated from a sample which had been annealed in a water-cooled silica tube in a high-frequency furnace for three hours just below the melting point. An energy-dispersive X-ray fluorescence analysis in a scanning electron microscope did not reveal any inpurity elements heavier than sodium.
Discussion
The structure of Sm2RusGa9 represents a new structure type with the Pearson code r/32. It may be considered as a superstructure of the well known CsCl-type with doubled a and quadrupled c-axes, as may be gathered from the projections of the structure on the left-hand side of the figure. The relation of the structure to that of CsCl may be expressed by the formula (Sni4Rul4Ru24Ru32Ga22)(Gal iô), where the 16-fold position of the Gal atoms corresponds to the CI position, while all other positions of SnuRusGaç correspond to the Cs position of CsCl. As can be seen at the right-hand side of the figure, the structure may be viewed as consisting of layers, although chemical bonding within and between the layers is of comparable character. The layers extend perpendicular to the tetragonal axis. The samarium atoms (with the site symmetry mmm) are situated in the center of an elongated cube of gallium atoms (299.8 pm) where the six faces of the cube are capped by four ruthenium (2x308.2 pm and 2x338.0 pm) and two additional gallium atoms (308.2 pm), resulting in the coordination number (CN) 14. As can be seen from the near-neighbor environments shown in the figure, the Ru2 atoms also have CN 14, while the CNs for the other two ruthenium atoms are lower (CN 13 for Rul and CN 12 for Ru3) because the gallium cubes surrounding the ruthenium atoms are distorted. The Gal and Ga2 atoms have CN 11 and CN 14, respectively, not counting three Gal-Gal interactions with distances of 357.9 pm (2x) and 365.5 pm (lx). There are no short Sm-Sm distances, and the shortest Ru-Ru distances amount to 322.5 pm, a distance which can only marginally be considered as bonding, in view of the fact that the average Ru-Ru distance in the hexagonal close packed structure of elemental ruthenium is 266.4 pm [ 1 ] . The Ru-Ga distances cover the range from 242.9 (Rul-Ga2) to 293.9 pm (Rul-Gal). All of these may be regarded as bonding distances, considering that the sum of the metallic radii (CN 12) for these two atoms amounts to 275.0 pm [2, 3] . The Ga-Ga distances extend between 258.4 and 365.5 pm including the marginally bonding Gal-Gal interactions mentioned above. 
